The cellular membrane is a vital structure to a microorganism and impacts important aspects of environmental regulation and growth. The physical structure of cellular membranes plays a key role in bacterial growth at low temperatures, membrane permeability and susceptibility to membrane active molecules as well as broader aspects of 
aureus virulence, resistance and growth.
In order to elucidate any connection between nutrient media selection and alterations in cellular membrane characteristics in S. aureus we undertook this study to answer our primary objective by documenting that when grown in different nutrient media, the fatty acid composition, membrane fluidity and carotenoid content of S. aureus cells is altered. Our study hypothesized that these characteristics will be significantly altered in S. aureus cells between different media types due to the variety of carbon and amino acid sources present in different media. In addition, we sought to document membrane property differences in fatty acid composition, membrane fluidity and carotenoid content between various strains of S. aureus grown in multiple media types.
We hypothesized that antibiotic resistant bacteria will respond differently to different media types and exhibit altered membrane characteristics compared to the susceptible parent strains. 
Serum Growth
Bovine growth serum (Fisher Scientific) was aliquoted into 10 ml and 50 ml samples in 50 ml and 250 ml flasks respectively. The aliquoted serum was incubated in a water bath at 56°C for 30 min to heat inactivate any complement proteins. SH1000 and SH1000
BKD were grown for 24 hours in 50 ml of serum in a 250 ml flask at 37°C with shaking at 200 rpm.
Membrane Fluidity
The fluidity of the cell membranes of two S. aureus strains (SH1000, SH1000 BKD) were measured by fluorescence polarization measurements using diphenylhexatriene (DPH). Samples were inoculated and mid exponential phase cultures were grown in MHB, TSB, LB and BHI then harvested and washed twice in 0.85% (wt/vol) NaCl. The pellets were then resuspended in 0.85% (wt/vol) NaCl containing 3 mM DPH to an OD 600 of about 0.3. Fluorescence polarization measurements were measured using a PTI Model QM-4
Scanning Spectrofluorometer. The experiments were performed on three fresh batches for each strain with SH1000 grown in all four media (TSB, MHB, BHI and LB) and SH1000
Bkd grown in two media, BHI and TSB.
Comparison of the Effects of Different Media on Lipid Composition
The preliminary results of the effect of media selection on membrane fluidity, carotenoid content and fatty acid composition required further experimental support. In an effort to further document the effect of media selection on membrane characteristics, two strains of S. aureus (SH1000 and SH1000 BKD) were grown in an even wider array of nutrient media (MHB, TSB, BHI, LB, Tryptone Broth (TB), Mueller
Hinton Oxoid (OX), Cy Broth (Cy), Cation supplemented MHB, defined media (Towsend and Wilkinson,1992)) and subjected to the same experimental approach as previously described. The BKD mutant contains an inactivated branched-chain α-keto acid dehydrogenase (BKD) enzyme complex that is used by the wild type strain (SH1000)
to catalyze the early stages of BCFA production. By comparing the BKD mutant to the wild type SH1000 strain a better idea of how S. aureus membrane characteristics are affected by media choice can be examined. The SH1000 strain is a derivative of NCTC 9 environmental stress thus making it a good control strain that has been used by many authors in their studies of staphylococcal biology.
CHAPTER III

RESULTS
Methanol Extraction of Carotenoids
To test the hypothesis that carotenoid composition changes in different nutritional conditions, nine clinical S. aureus isolates were grown overnight in either MHB or TSB.
Carotenoids were methanol extracted and concentrations measured by OD 465nm as described in methods and materials. The initial data from the methanol extract of carotenoids from different strains of S. aureus grown in MHB vs TSB indicate that in all but one strain (SH1000 BKD) TSB increases the content of carotenoids in the cell membrane ( Figure 1 ). Next, we focused on the prototypical strain SH1000 and its BKD mutant to further expand and compare the types of media tested. In the media comparison between SH1000 and its BKD mutant the media with the largest content of carotenoids for both strains during each phase of growth was MHB (Figure 2, Figure 3 ). It is important to note that the growth rates of both strains of S. aureus varied greatly between media. In media such as TSB and BHI has reached log phase within 3 hours of inoculation, while in media such as MHB and TB it took as long as 7 hours to reach log phase and up to 13 hours to reach stationary phase. The data from the media comparison of SH1000 and its BKD mutant also indicates that for all media types except for Serum The data provides an interesting insight into the different effects that media composition can have on cellular membrane characteristics. A great deal of variation can be seen between media types in fatty acid composition, carotenoid content and membrane fluidity lending credence to our broader hypothesis that media composition affects these 21 characteristics of the cellular membrane. Certain trends can be identified in our data but without much statistically significant data to provide firm evidence. However, we were able to illustrate distinct differences in certain membrane characteristics for two of the most widely used media types in research and clinical laboratories TSB and MHB.
Of particular interest are the results of the SH1000 and BKD cells grown in bovine serum. These serum grown cells had fatty acid profiles quite unlike the cells grown in any other media with high content of odd numbered unsaturated fatty acids (Figures 8 and 9 ). These profiles raise the question of whether the compositions of nutrient media are altering the cellular membrane characteristics in significant ways that are not seen when the bacteria are growing in a host. The effect that different growth conditions might have on fatty acid biosynthesis was illustrated by the variation in the fatty acid profiles of the different growth media. The prevalence of certain media such as MHB to favor antieso fatty acid synthesis while media such as TSB favored a more even synthesis between anteiso and iso fatty acids cannot be discounted. That Serum grown cells would exhibit fatty acid profiles unlike either MHB (the commonly used clinical media) or TSB (a commonly used research media) is significant for its implications.
More research is required to further investigate this question because the answers are of the most importance for the future of clinical lab testing of patient samples. This finding is important in consideration of S. aureus growing in vivo in an infection versus in vitro in a laboratory media.
